Two leukocyte receptors (CD11a/CD18 and CD11b/CD18) mediate transient adhesion to endothelium by binding to different ligands.
Upon stimulation with C5a, TNF, or phorbol dibutyrate (PDB), polymorphonuclear leukocytes (PMN) exhibit first an increase then a decrease in adhesion to unstimulated endothelial cells (EC). Essentially all of this adhesion is mediated by the CD18 family of leukocyte integrins on PMN. To determine the individual roles of CD11a/CD18 (LFA-1), CD11b/CD18 (CR3, Mac-1) and CD11c/CD18 (p150,95) in adhesion of PDB-stimulated PMN to unstimulated EC, mAb against the CD11 chains were used. mAb against CD11a or CD11b each blocked adhesion of PMN to EC by approximately 50%, but mAb against CD11c had no effect. Inasmuch as a combination of anti-CD11a and CD11b mAb completely blocked adhesion, it appears that CD11a/CD18 and CD11b/CD18 make approximately equal contributions to binding, and CD11c does not participate. Anti-CD11a or CD11b each blocked adhesion by about 50% throughout the transient time course of PDB-stimulated adhesion, indicating that the capacity of each of these receptors to bind EC is transiently activated by PDB. We next examined the role of ICAM-1 on EC as a ligand for CD18. Two anti-ICAM-1 mAb (LB-2 and 84H10) each inhibited PMN adhesion in a dose-dependent fashion, reaching a maximal inhibition of approximately 50%. Anti-ICAM-1 mAb blocked the CD11a/CD18-dependent portion of adhesion because concomitant use of anti-CD11a and anti-ICAM-1 did not cause additive inhibition. In contrast, anti-CD11b plus anti-ICAM-1 resulted in complete blockade of adhesion. This result suggests that CD11a/CD18 recognizes ICAM-1 on EC, but CD11b/CD18 recognizes a different ligand(s). To determine if CD11b CD18 has the ability to recognize ICAM-1, human macrophages were plated on culture surfaces coated with purified ICAM-1. Interaction of CD11a/CD18 with the surface-bound ICAM-1 resulted in selective down-modulation of CD11a/CD18 from the apical portion of the macrophages. In contrast, ICAM-1-coated surfaces did not down-modulate CD11b/CD18. The data suggest that CD11b/CD18 does not recognize ICAM-1, and that this receptor functions in adhesion of PMN to EC by recognizing novel ligand(s) on EC.